The coronavirus disease 2019 (COVID-19) pandemic has become the dominant health-care issue of this generation and has reached every corner of the health-care delivery spectrum^[@bib1]^. Its effect on the orthopaedic service line has been dramatic^[@bib2]^. Vannabouathong et al. have described the current evidence and evolving strategies in this crisis^[@bib3]^, as well as general descriptions of how to flatten the typical bell-shaped curve of growth of the infection. Health-care systems have enacted a response to the COVID-19 pandemic within a larger health-care paradigm and in the context of orthopaedic surgery. The pandemic and the orthopaedic hospital systems' response described herein are only 4 months old at the time of this writing; as such, some of the citations are anecdotal and the value of this information awaits validation in hindsight in a more stable future. This document, compiled from the experiences of our 3 orthopaedic departments, can serve as a guide for other orthopaedic departments in hospital systems to utilize during this pandemic and later if the virus returns with a second infection curve as social distancing is relaxed, or in the fall, especially to areas in the United States and abroad where it has not been as formidable during this period. This is a review that also can be referenced during future pandemics as it describes many aspects of a pandemic response.

Realization of the Pandemic
===========================

The transition from hypothetical risk to a sudden awareness that the COVID-19 pandemic was upon us was striking and rapid. Drastic measures were taken, sometimes within hours, to dramatically alter routine processes. This phenomenon is not new and has been described with other pandemics, most notably in 1957 with the changes that occurred with the Asian flu pandemic in the United Kingdom^[@bib4]^. In mid-March, organizations were tracking events abroad and had already begun general planning with the realization that COVID-19 was not going to have only a localized outbreak in the United States. On March 11, the World Health Organization (WHO) classified the outbreak as a pandemic^[@bib1]^. Over the course of 4 days, from March 13 to March 16, the COVID-19 outbreak necessitated the eventual declaration of a national emergency^[@bib5]^. State and local governments strengthened the response by issuing "stay-at-home" or "shelter-in-place" orders. Suddenly, most hospital systems immediately halted cases that were considered to be elective in order to decrease exposure risk, preserve personal protective equipment (PPE), and keep ventilators available. The impact of COVID-19 on Wuhan, People's Republic of China and Northern Italy was a tragic example that the volume of infections might overwhelm our health-care systems^[@bib6]^.

Overnight, change occurred in visit types from face-to-face to virtual (telephone and video). Decisions were made across our systems as to which offices to staff and maintain. Clinic staffs were quickly trained to work remotely and separated into rotations in order to avoid intraoffice transmission.

Clinic volumes decreased as many patients began to comply with the demand for social distancing. Office visit types changed dramatically as the pandemic hit (Table I). At 1 institution, there was a 400% increase in telephone visits, from around 5,000 to over 20,000. In the same time period, video visits increased over 900%.

###### 

Visit-Type Transition[\*](#tblfn1){ref-type="table-fn"}

        Jan. 2020   Feb. 2020   March 2020   As of April 19, 2020
  ----- ----------- ----------- ------------ ----------------------
  F2F   93.6%       93.4%       72.1%        20.7%
  TV    6.3%        6.5%        27.1%        76.0%
  VID   0.1%        0.1%        0.8%         3.3%

F2F = face-to-face visits, TV = telephone visits, and VID = video visits.

Patients entering our facilities were now being tested for fever and were asked COVID-19 screening questions (regarding fever, cough, shortness of breath, current diarrhea, and loss of smell). Concurrently, physicians began social distancing with family at home to avoid transmission^[@bib7],[@bib8]^. Virtual meetings became the exclusive means to discuss operational and administrative matters.

Leadership and Communication
============================

Leadership generally needs to keep all staff informed in a transparent and clear fashion as this is vital to organizational success in the crisis of a pandemic. The leadership group or decision-making command structure serves its organization best if a periodic communication strategy is in place^[@bib9]^. Initially, daily email communications and readily accessible information and guidelines allowed all to be on the same page. Vertical (across orthopaedics and multiple other disciplines at a single hospital) and horizontal (same orthopaedic department across multiple hospital sites in larger systems) messaging in larger organizations helps to keep cascading information streams in sync^[@bib10]^. There must be respect for the fluidity of information and how instructions can change rapidly as more information is gathered about the pandemic. Many, including 1 of the authors of this paper, had prior experience from the severe acute respiratory syndrome (SARS) pandemic and were proponents of mandatory mask usage in the community. This was not recommended with COVID-19 initially but now has become standard. These day-to-day changes demand agility on the part of leaders to pivot and match resources to evolving needs on the front lines^[@bib11]^. Additionally, a succession plan needs to be established in case a chief or department leader becomes ill, similar to continuity plans in any other business^[@bib12]^. Many departments have created multiple teams that do not intermingle in order to avoid cross- contamination so that essential leadership functions can continue^[@bib13]^.

Cessation of Elective Cases
===========================

On March 14, 2020, U.S. Surgeon General Jerome Adams retweeted the American College of Surgeons (ACS) "COVID-19: Recommendations for Management of Elective Surgical Procedures," which recommended postponing elective surgeries^[@bib14]^. As of April 10, 2020, 35 states had issued recommendations to halt elective surgeries. In a letter to the Surgeon General on March 15, the American Hospital Association (AHA), the Association of American Medical Colleges, and other groups noted that "'elective' simply means a procedure is scheduled rather than a response to an emergency." In the absence of clear regulatory guidance, the AHA recommended that any cessation of elective procedures take into account the burden of COVID-19 at a facility or its surrounding area, the supply of PPE, the urgency of the procedures, patients' risk factors, and clinical judgment^[@bib15]^.

Two events reshaped the regulatory landscape in response to the worsening of the pandemic. First, on March 17, a recommendation to cancel all elective surgeries at hospitals came from Dr. Deborah Birx of the White House Coronavirus Task Force^[@bib16]^. Second, the Centers for Medicare & Medicaid Services (CMS) released its "Non-Emergent, Elective Medical Services, and Treatment Recommendations" to help with the conservation of critical health-care resources (Table II)^[@bib17]^. Following these events, several state and local leaders followed suit by issuing orders to hospitals and ambulatory surgery centers (ASCs) to cancel elective surgeries^[@bib16]^. The ACS, the American Society of Anesthesiologists, and the Association of periOperative Registered Nurses recommended creating hospital surgical review committees^[@bib18]^.
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CMS Non-Emergent, Elective Medical Services, and Treatment Recommendations[\*](#tblfn2){ref-type="table-fn"}^[@bib17]^

  Tiers    Definition                                                                                                                  Locations                                                             Examples                                                                                                                                                                                                                                                    Action
  -------- --------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Tier 1   Low acuity treatment or service                                                                                             Medical officeFQHC/RHCHOPDAmbulatory care sites                       Routine primary or specialty carePreventive care visit/screeningAnnual Wellness or Welcome to Medicare Initial Preventative VisitSupervised exercise therapyAcupuncture                                                                                     Consider postponing serviceConsider follow-up using telehealth, virtual check-in, or remote monitoring
  Tier 2   Intermediate acuity treatment or serviceNot providing the service has the potential for increasing morbidity or mortality   Medical officeFQHC/RHCHOPDAmbulatory care sites                       Pediatric vaccinationsNewborn/early childhood care†Follow-up visit for management of existing medical or mental/behavioral health conditionEvaluation of new symptoms in an established patientEvaluation of non-urgent symptoms consistent with COVID-19   Consider initial evaluation via telehealth; triage to appropriate sites of care as necessaryIf no current symptoms of concern, consider follow-up with virtual check-in
  Tier 3   High acuity treatment or serviceLack of in-person treatment or service would result in patient harm                         Medical officeFQHC/RHCHOPDAmbulatory care sitesEmergency department   Evaluation of new symptoms in a new patientEvaluation of symptoms consistent with COVID-19, with warning signs including shortness of breath, altered mental status, or other indications of severe disease                                                 We would not recommend postponing in-person evaluation; consider triage to appropriate facility/level of care as necessary

FQHC/RHC = Federally Qualified Health Care/Rural Health Clinics, and HOPD = Hospital Outpatient Department. †If a practice can provide only limited well child visits, health-care providers are encouraged to prioritize newborn care and vaccination of infants and young children (through 24 months of age) when possible (see also Centers for Disease Control and Prevention \[CDC\] guidance for further information: <https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/index.html>).

To allow for decision-making, review committees and surgeons will need to classify cases based on acuity as emergency, acute, or elective designations. A detailed classification of orthopaedic procedures and their acuity is listed in Table III.
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Acuity Classification of Orthopaedic Procedures[\*](#tblfn3){ref-type="table-fn"}

                         Emergency (\<24 Hr)                                                                                               Urgent (24 Hr to \<6 Wk)                                      Elective (6 to 8 Wk)                                                                      
  ---------------------- ----------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------- ----------------------------------------------------------------------------------------- ----------------------------------------------------------------------
  Trauma                 Open fracturesCompartment syndromeSeptic jointsMSK infection with sepsisDislocationsDamage-control orthopaedics   Hip fracturesFemoral fractureTibial fracture                  Fracture care: ankle, wrist, forearm, patella, etc.Quadriceps and patellar tendon tears   NonunionMalunionHardware removal
  Adult Reconstruction   Hip and knee dislocationsJoint infection with sepsis                                                              Joint infection without sepsis                                Failed total joint with impending fractureManipulationsOsteonecrosis with collapse        All primary joints without collapse
  Spine                  Cauda equina syndromeEpidural abscessCord compression with paralysis                                              Cervical and thoracic myelopathy with progressive paralysis   Cervical and thoracic myelopathy without progressive paralysis                            Scoliosis without neurological deficitDisc herniationLumbar stenosis
  Pediatrics             Supracondylar humeral fractureUnstable SCFESeptic jointOsteomyelitis with subperiosteal abscess                   Displaced femoral fracture                                    Long bone fracturesDisplaced intra-articular fractures                                    Deformity correction
  Shoulder and elbow     Dislocation                                                                                                       Shoulder or elbow fracture-dislocation                        Biceps ruptureProximal humeral fractureSupracondylar humeral fracture                     Rotator cuff tearTotal shoulder arthroplasty
  Sports                 Knee dislocation                                                                                                  Fresh OC allograft                                            Locked kneeInstability of multiple ligaments in the knee                                  ACL reconstructionBankart repair
  Foot and ankle         Open fracturesTongue-type calcaneal fracturesIrreducible dislocations                                             Displaced talar neck fracture                                 Achilles tendon ruptureLisfranc injury                                                    ArthrodesisArthroplasty
  Hand                   Suppurative flexor tenosynovitisTraumatic amputation                                                              Major motor nerve laceration                                  Digital nerve laceration with nerve or tendon injury                                      Carpal tunnel releaseArthroplastyArthrodesis
  Oncology               Septic joint                                                                                                      Pathologic fracture                                           Malignant tumorsBenign tumors threatening major vessels or nervesImpending fracture       Benign tumorsChronic osteomyelitis without sepsis

MSK = musculoskeletal, SCFE = slipped capital femoral epiphysis, OC = osteochondral, and ACL = anterior cruciate ligament.

Shared decision-making^[@bib19]^ in the setting of COVID-19 can be straightforward for emergency and acute cases. However, it is not so clear for subacute and even for some elective cases. For example, those with oncological diagnoses, severe pain, or chronic infections may be eager to move forward with surgery. The surgeon and the patient must discuss not only the traditional risks of surgery but also the potential risk of contracting COVID-19. The patient's COVID-19 risk factors need to be assessed^[@bib20]^ (Table IV). Finally, if the decision to proceed with surgery is made, the surgeon needs to justify the clinical necessity to the surgical review committee. The risks that are associated with COVID-19 should be documented. In California, the Department of Managed Health Care requires not only clinician documentation of surgery cancellation, but also documentation in the medical record that "a longer waiting time will not have a detrimental impact on the health of the enrollee."^[@bib21]^ Table V lists key regulatory considerations that come into play when deciding on case cancellations.

###### 

Risk Factors for COVID-19 Mortality^[@bib20]^

  ------------------------
  Age of ≥60 years
  Cardiovascular disease
  Diabetes
  Respiratory disease
  Cancer
  ------------------------

###### 

Key Regulatory Considerations for Case Cancellation

  ---------------------------------------------------------------------------------------
  The number of current and projected COVID-19 cases locally and in surrounding regions
  Federal, state, and local mandates
  Guidance of hospital-level surgical review committees
  Availability of and need to conserve personnel and supplies
  Assessment of patient risk factors for COVID-19, including age and comorbidities
  Classification of the acuity of the procedure
  Shared decision-making between the surgeon and the patient
  Documentation of case cancellation
  ---------------------------------------------------------------------------------------

Safety in the Operating Room
============================

Most operating rooms (ORs) require a 20-minute wait after the patient has been intubated as well as after extubation^[@bib22]^. The 20-minute recommendation is based on the minimum standard of 15 air changes per hour (ACH) for ORs and data that show 99% elimination at 18 minutes and 99.9% at 21 minutes^[@bib23]^. Orthopaedic surgeons and other nonessential personnel should be outside of the OR during those times.

There is concern that bone drilling, reaming, and cutting may aerosolize viruses. Orthopaedic surgeries utilizing power equipment and lavage have been classified as aerosol-generating medical procedures (AGMPs)^[@bib24],[@bib25]^. The European Centre for Disease Prevention and Control (ECDC) published a statement about the interaction of COVID-19 and the supply of substances of human origin (i.e., blood for transfusion). The publication reports that there is enough uncertainty regarding COVID-19 viremia that the donor may be considered a potential threat^[@bib26]^.

The concern over coronavirus and the wearing of orthopaedic surgical helmets was raised in a paper from Hong Kong during the SARS epidemic. Helmets are not marketed for respiratory protection and, when used alone, are not protection when performing AGMPs. The authors recommended the N100 mask (equivalent to an N95 mask) for protection from AGMPs^[@bib27]^. Surgical helmets are not capable of in vivo filtration of sub-micrometer-sized particles and should not be used as respirators. The indrawn air potentially would be contaminated if the patient had an infection involving sub-micrometer-sized particles of a virus akin to COVID-19^[@bib27]^. At best, the hoods are made from Association for the Advancement of Medical Instrumentation (AAMI) level-4 material. (The AAMI standard establishes a classification system \[levels 1 to 4, with 4 being the most protective\] for protective apparel that is used in health-care facilities, which is based on liquid barrier performance using standardized test methods)^[@bib28]^. The 2 major vendors of these types of helmets came out with memoranda stating the fact that these hoods do not provide the level of protection that an N95 mask does and should not be used as respiratory protection systems^[@bib29],[@bib30]^. Other specialties that are at higher risk of AGMPs (e.g., anesthesia and otolaryngology) have employed the use of powered air-purifying respirators (PAPRs).

Diagnostic testing will eventually be the best way to know what protection is most adequate. Testing for COVID-19 is in its infancy, and false-negative tests can occur^[@bib31]^. As testing improves and is available, there will be an increase in orthopaedic surgeon safety in the OR^[@bib32]^. Universal precautions are prudent and encourage a culture of safety in the OR^[@bib33]^. Universal precautions, however, were designed to protect against blood and body fluids---they were not designed to specifically protect against airborne pathogens^[@bib33]^.

Our recommendation is to continue universal precautions with the addition of an N95 mask and a face shield for bone cutting, reaming, and drilling procedures with patients who are positive for COVID-19 and persons under investigation (PUIs). N95 mask usage policies vary and are hotly debated as the threat of PPE shortages is real and there is pressure to conserve PPE for the cases with the most risk^[@bib34]^. To our knowledge, there is no current evidence for use of a PAPR in the realm of orthopaedic surgery.

Redeployment of the Orthopaedic Surgeon
=======================================

In the face of a potential surge of COVID-19 cases, orthopaedic musculoskeletal (MSK) care can be altered to suit this new environment. Full-service MSK care can be rendered by the orthopaedic department, including management and disposition after an emergency department (ED) or urgent care clinic (UCC)-directed medical screening examination (MSE). The goals of this type of work in the ED/UCC and in inpatient venues are listed in Table VI^[@bib35]^.
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Goals to Unload Other Services that Are Impacted by the Pandemic[\*](#tblfn4){ref-type="table-fn"}

  ED/UCC Orthopaedic-Related Work                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 Inpatient Orthopaedic-Related Work
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Be convenient for MSK patients who are seeking care in these settingsUnload ED staff from any touch beyond the MSERelieve needed ED bedsAvoid unnecessary use of PPEKeep the orthopaedic surgery department invested in organizational goals during the pandemic as a surge occurs while orthopaedic surgeons practice within their best competenciesProtect orthopaedic surgeons and allied providers, as much as possible, from unnecessary exposure to COVID-19-positive patients as local logistics allow   Communicate with primary care providers to request that they forward patient email/telephone requests for MSK conditions directly to the orthopaedic clinic to facilitate a specialty-specific telephone/video encounter (instead of primary care performing an encounter and then referring to the orthopaedic clinic)Establish a doctor-of-the-day to consolidate face-to-face visits at specific office locations that are not connected to the hospital ED or UCC in order to minimize exposure, and evaluate how many appointments there are in order to allow work-from-home virtual appointmentsManage inpatient MSK care through rotations of "on" and "off" teamsIf vital anesthesia staff are available (many are conscripted to intubation teams in pandemics that are respiratory in nature)^[@bib35]^, provision of conscious sedation in orthopaedic department procedure/cast rooms for closed reductions may also unload more acute care settings

ED = emergency department, UCC = urgent care clinic, MSK = musculoskeletal, MSE = medical screening examination, and PPE = personal protective equipment.

As elective surgeries plummet, orthopaedic teams have both the capacity and the skill set to redeploy to other areas of the hospital, which may free up medicine or surgery attending physicians who could serve in the intensive care unit (ICU) or the ED. Collaborative leadership in a crisis like this is imperative. "For when collaborative leadership is missing, personal survival and individual goals negate group goals, planning falls apart, and communication is shattered."^[@bib36]^ As redeployment is planned, communication with the frontline surgeons and their teams is imperative to morale. Lack of control in the practice environment is one of the major contributors to burnout, and this can be exacerbated with a top-down prescriptive approach that does not consider the autonomy of the surgeon. There may be a need to aid emergentologists, hospitalists, and intensivists in the most critical stages of the surge during a pandemic in academic and employed environments. Independent practices that do not have a direct hospital affiliation other than operative privileges may not fit into these types of hospital deployment plans.

Orthopaedic Recovery
====================

At some point, the volume of new COVID-19 cases will start to decrease, and we will get past the surge of hospital admissions. Resources will get replenished, and hospital systems will be able to absorb intermittent surges. Scheduling of semielective and urgent surgical cases will present some challenges. With surgical volumes down substantially during the pandemic surge, the economics of our hospital systems will be strained^[@bib37]^. Reemergence from restrictions will present many challenges. It is not expected that all lost volume will be recovered^[@bib37]^. Restoration of new normal workflows and surgical volume is critical to organizational success.

It is imperative that a culture of safety is ensured for the staff and the patients. The OR and support staff need appropriate PPE and continued vigilance to prevent disease transmission. Ambulatory patients who are symptom-free may still be carriers. AGMPs will require PPE. Until a reliable test for COVID-19 is readily available, we must consider all of us and our patients as potential carriers. At the time of this publication, limited options are available for rapid ambulatory testing. False-negative rates have been described and vary based on testing methodology^[@bib31]^.

In many of our facilities, OR staff has been reallocated to critical care due to reduced staffing needs. Protocols to ensure safety may increase anesthesia and OR time. PPE requirements can interfere with usual communication and the ergonomics of performing surgery. Prolonged OR times and deviation from standardized routines can lead to increased complication rates^[@bib38]^. It is important for the surgeon to weigh these risks as elective surgery is reintroduced. We have been functioning for years in the presence of severe infectious agents, and in the environment of universal precautions, our health-care teams and patients have been reasonably protected.

A triage system needs to be in place to allocate potentially limited resources. The designation of certain facilities for elective surgery and at-risk surgery is needed. Cohorting (isolating multiple laboratory-confirmed COVID-19 cases together as a group) of documented or at-risk cases within facilities or at dedicated facilities can limit transmission risk. As health-care systems reintroduce urgent and elective surgery, the outpatient environment, particularly in stand-alone facilities, may offer the best option. Staff unwillingness to work during a viral pandemic may lead to a workforce reduction of 10% to 32%^[@bib39],[@bib40]^. Supply chains have been disrupted for hospital systems, which may affect the ability to obtain the necessary implants for elective surgery patients^[@bib41]^. We also need to consider utilization of resources such as hospital beds, staff, and physical therapists as availability may affect safety.

In addition to the emotional well-being of our physicians and staff^[@bib42]^, we need to consider the emotional state of our patients. Many patients who require elective procedures may forego surgery at this time because of employment or financial concerns, potentially increasing the complexity of surgical burden later. In the People's Republic of China, a recent study revealed poorer outcomes after elective surgery in asymptomatic patients who underwent surgery during the incubation period of their COVID-19 infection^[@bib43]^. In that study of 34 surgical patients with confirmed COVID-19, 15 patients (44.1%) needed ICU care, and the mortality rate was 20.5%, highlighting the need for knowledge of preoperative COVID-19 status.

Reestablishing the elective orthopaedic service line is important for the well-being of our patients and society^[@bib44],[@bib45]^ and will help in the financial recovery of our institutions.

The Second Curve: Lessons from Toronto in 2003
==============================================

The importance of maintaining vigilance in hospitals and health systems as they return to new normal function is illustrated by the bimodal nature of the SARS outbreak curve in Toronto, Ontario, Canada^[@bib46]^ (Fig. [1](#fig1){ref-type="fig"}). By mid-May 2003, based on a clear end to the initial infection curve (plot of cases over time), a lack of new cases, and provincial directives, Toronto hospitals discontinued many precautions (e.g., the routine wearing of N95 masks)^[@bib47]^. Unfortunately, an orthopaedic patient was admitted (with no precautions for staff and visitors) who was eventually diagnosed with SARS. This resulted in "phase II" of the SARS outbreak, with an additional 80 cases in staff, patients, and visitors. The return of a health-care system to pre-epidemic function can be a fragile process, and phase II of the 2003 SARS outbreak demonstrated the devastating effect that a single unrecognized case may produce. The risk of a recurrent outbreak must be balanced against the orthopaedic needs and requirements of the population, which continue unabated. While the risk is never zero, it can be minimized through a stepwise strategy for the reintroduction of surgery and procedures, with the utilization of "low-risk" facilities (i.e., ones that do not treat COVID-19 cases) for carefully screened healthy patients. Until a COVID-19 vaccine and rapid testing for active viral disease are readily available, a higher level of vigilance is required. As we discuss reestablishing the orthopaedic service line, the phrase "return to normal" has been carefully avoided. Following the SARS outbreak, new systematic standards and processes were instituted based on the deficits of the pre-SARS "normal" in order to create a health-care system that was more resilient to future outbreaks and promote the evolution to a new, and hopefully improved, standard. We believe that similar mindset changes will be seen after the COVID-9 crisis has resolved.

![Double curve during the SARS outbreak in Toronto in 2003^[@bib46]^. Illustration of the double curve, or second wave, of infection that can occur in pandemics if appropriate measures are not adhered to when the threat of the pandemic is lessening. (Republished, with permission of The National Academies Press, from: SARS: lessons from Toronto, Low DE, in: Learning from SARS: preparing for the next disease outbreak: workshop summary, Institute of Medicine \[U.S.\] Forum on Microbial Threats; Knobler S, Mahmoud A, Lemon S, Mack A, Sivitz L, Oberholtzer K, editors. 2004; permission conveyed through Copyright Clearance Center, Inc.)](jbjsam-publish-ahead-of-print-10.2106.jbjs.20.00709-g001){#fig1}

Summary
=======

This paper describes 3 orthopaedic health-care and hospital systems' response to the COVID-19 pandemic, and it can be used for reference and guidance. We know that other systems have much to contribute to the ongoing understanding of what the COVID-19 pandemic means to orthopaedic surgery, and our experience may be different from hotspots including New York, Detroit, and Boston. Each of our systems have experienced a surge in COVID-19 cases. Our orthopaedic systems' responses to COVID-19 are ongoing. Thus far, health systems across the United States have responded in unprecedented ways. Cooperation to the extent that has been seen in the COVID-19 crisis among health-care systems, providers, government, and industry has never been seen before. Accelerated innovation that is associated with the response to this pandemic will change the face of health-care delivery. We will study our response for many years to come.

N[ote]{.smallcaps}: The authors thank the numerous orthopaedic surgeons on our teams who have spent time thinking through these issues with us and who provide daily care with our allied care teams. Of course, all of the frontline health-care workers from all realms are the true heroes, and we salute them.
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